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I. Problems 


No significant problems occurred during the fifth time period. 

The program's primary projects have burn outlined, and two of the 

projects are ul-ost co ,>lete. 

1 1 . Accompl ishments and s ignl f icant Re sults 

The LANDSAT Program has two main categories for the projects 
which will be dona dating this contract. 

The first category involves the primary projects which wiJl 
the i <r t’i Satallltt Corporation. I ho i 
Imagery will be used more with these, because of the expertise re- 
quired to interpret the details necessary to make the projects’ 
information useful. 

The secondary category has all the projects that the Depaitmnnt 
of Natural Resources will do or sponsor to be done by graduate students 
or other agencies. These projects represent the start of the Depart- 
ment's objective to develop a team of remote sensing technicians who 
will work on "interpretive" projects for the different divisions of 
the DNR. 


At the present time the Department of Natural Resources is 
cooperating or sponsoring three graduate students to do research for 
either Master's or Doctor's Degrees, using remote sensing techniques 

as an inventory tool. Most of the projects concern forest vegetation 
cover type studies of state parks or forests. 

A. Primary Projects 

1. A Satel lite Ima ge Pho t oao saic of Wes t Virgini a 

This project Is designed to use 1973 LANDSAT 

Imagery to construct a color composite photomosaic 

of West Virginia. lnforr. rum concerning the mosaic 

is outlined as follows: 

a. Spring and summer satellite imagery is being 
used for the mosaic aL a scale of 1:1,000,000. 

b. After the images are chosen and put together 
in mosaic form, the State boundaries and other 
important featur -s are delineated from aero- 
nautical charts and transferred to the mosaic 
products . 

c. The mosaic is then blown up to a scale of 
1:500, COO. 
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d. Lines are drawn around things that look different on 
the mosaic. 

e. Kanes are assigned to each of the delineations. 

f. After the preliminary dellt, ations are made, the 

classification system Is rri t Lc. i./r <1 and discussed. 

(No reference books are used). 

g. The next step is to gather reference material and 

start res dinj; about the ecology of the State, 
books that were used included: Vegetation Maps o f 

United States, by Kuchler; The Principles of 
Geotiurphology. by Thornbury; 1 ' hys i ogr aph i e keg l on > 

of the Uni ted States, by lobeck; Regional Ceomo rp hology 
of th e United States , by Thornbury ; end < ologi . 

Laud form, and T opographi c Maps. 

h. The mosaic is then broken down into one of three land 
categories; Open, Wooded, and Mixed. The analysis of 
color tones and the proportion of color lones and the 
proportion of color texture on the images allows the 
different categories to be classified. Additional 
classifications have now been added for areas such as: 
Ridge and Valley Province; Appalachian Plateau; 

Allegheny Mountain, Unglaci ted Allegheny Plateau; 
Blueridge Woodland, Blueridge - Appalachian Valley, 
Allegheny Woodlands, Appalachian Woodlands, Ohio 
Rlvtr Floodplain, Parkershu Alluvial Farmland, 

Kanawha River Floodplain, Trays River Valley, South 
West Surface Mining District, West Central Alluvial 
Farmlands; Cleared, Wooded, Mixed. 

i . The final classification syr.tem Is organized and final 

delineations have been ix*<Ju. T i pb« eg Mosaic product 

will be ready in two weeks. 

Plans are now being made to utilize the photomosaic product as a 
resource data base for at lcanf three State ■. acton. These agent tea or 

divisions of agencies will hopefully utilize the mosaic product in forms 
of educational literature for the public. 

A proposal is being organized to present to the West Virginia 
Department of Commerce, concerning ways in which the photoinosai can be 
used as a base map for types of information such a-.: travel brochure ; 

specific interest brochures; industrial development study information; 
educational posters and charts. 

Another proposal will be submitted to the DNR for the utilization 
of satellite imagery and U-2 photography f.ui information brochures and 
posters con >rning state parks s id forests. The brochure. 1 ? should contain 
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color composite or color lnfriced picture* with Important features out- 
lined. 


The West Virginia University Forestry School is doing a project 
concerning a "Forest Atlas" of West Virginia wli'di should be completed in 
December, 1976. 

2. The e tlands Cla ? if 1 cation Project 

In addition to inf orma rion already discussed in pre- 
vious pro., •'ns reports, the wetlands project, which should 
be completed by October 31, 1976, can he outlined as follows 

a. A field trip has been taken to help identify wetland 
species which were located Irom U-? photographs. 

Several plants were collected and natural Ituations 
were compared to what can be. seen on the t Jtographs. 

b. The C1R U-2 photography taken in late fall is preferred 
for the identification of wetlands. 

c. The information that can possibly be obtained about 

the wetlands are: minimum boundaries, forested areas, 

shrub areas, glade areas, and evergreen areas. 

3. The Forest V egetat ion Cover Tvpe ProJe< i- 

Sutmner and early fall imagery from the "Ptu. ahontas 
County" fra’-u of satellite imagery is being u' d to de- 
lineate the five different forest vegetation cover types 

within the region near Spruce Knob, West Virginia. 

a. The "Pocahontas Frame" of Imagery from the winter of 

1975 selected for this .tudy 

b. The next step InvoLves taking the imagery to the ADCOL 
Machine to project it and color code it in bands 4, 5, 7 

c. Decidous and coniferous trees can be deli, a ted on the 
total frame. 

d. The picture negatives were given to the photo lab to 

print in a color composite at a scale of 1:250,000 and 
to match topo overlay! that have drainage patterns and 
contours. (transparent overlays) 

e. Interpretation of cover types can now be done according 
to the proposed classification system. 
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f. For additional information, use imagery from each 

season at either 9" X 9" format or 1:250,000. , 

g. The project is 50? complete. 

h. Results from this project will be used in the ''Forest 
Atlas" which is being or aolzed by West Virginia. 
University and should b«* cc . lettd by December, 1976. 

4. The Cana .io Vall ey - Dolly S ods l'to ject 

This project now aav . v mail- objectives which are: 
to provide ecological information for the naturalist 
program at Klarkvater Falls and Canaan Valley State Parks; 
to provide information abort a wilderness area including 
Dolly Sods, which is being considered for purchase an a 
preserved natural area; to provide valuable ecological 
information about the "natural significants" of the Canaan 
Valley Area. 

The satellite imagery will bo used to show regional 
considerations of the area at a scale of 1:250,000 such as 
ecozones, cities, water bodies, and unique natural features. 
Project Procedure, and Technlquf Outline: 

a. CIR photography from December 3, 1973 at a scale of 
1:120,000 was used. 

b. Photola! enlargements w rt nude at. a scale of 1:24,000. 

c. The U-2 enlargement was backlighted on a light table 3nd 

coveted with a mylar overlay. 

d. An information classification system was organized. 

e. The U-2 CIR trap .parenr lef at a scale of 1:120,000 
were used to interpret InfnnuaLion , which was trans- 
ferred to the photo base ma.p. 

f. The classification system had to be rearranged for 
species analysis. 

g. Three field trips were taken to identify features 
and signatures from the photos. 

h. A numbering system was used to delineate things such 

as: land use categories, vegetative species, etc. 

i. The final product will include Information concerning: 
land use, plant communities, cultural features, and 
topographic information. 
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j. This project should be finished within 2 wreks. 

5. S trip Mi ne Inventory P roject 

There is a growing interest in the State concerning 
digital and computer analysis systems capabilities for 
land use projects. The State is rep idly changing due to 
industrial, and natural resource development. The primary 
natural resource in West Virginia Is corl and it Is hoped 
that the LANDfAT Program can cen t j ibute to some typo of 
remote sensing 6>»t w' L 'i he of benefit to the* rffotts 
of state and federal agenc.it (■ evaluate surface mining 
activities. 

Project Procedure and Technique Outline: 

a. The "McDowell County" frame of satellite imagery from 
April 23, 1976, was selected for thi project. 

b. Two false color images (additive and subtractive) will 
be made at a scale of 1:250,000 from "bulk processed" 
70mm black and white chips. 

c. The next step is to select the computer compatible tapes 
which cover the April 23, 1976 image and have the tapes 
reformatted for better spectral signatures. 

d. After the tapes are reformatted, they are taken to the 
Optronics Machine which produces black and white images 
in the different spectral band3. After these images 
are produced, they are filtered to create a color 
composite image. 

e. A photo-base map is constructed from black and white 
U-2 photography it a scale of 1:24,000. 

f. Aftet the satellite and U- 2 images are interpreted 
separately, they ate compared to show the capabil ities 
of LANDS AT. 

g. Products from the experiment: A U-2 photo-base map at 

1 :24,00Q scale with overlays; a satellite enhanced 
Optronics product showing the strip mines to be studied; 
aid a satellite enhanced Image showing changes from the 
previous images. 

h. This project should be finished within 3-4 weeks. 
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6 . Water Impoundment Project 

This project has not been started yet , but it should 
be organized and completed by November, 1976. The methods 
to be used will be similar to the ones used for the strip 
mine inventory project. 

7 . The Remote Sens ins Workshop Han dbook 

Determined effort has begun on the organization of 
the West Virginia LAN3SAT Remote Sensing Handbook which 
should be finished by November 30. This handbook will be 
distributed to people that attended the Remote Sensing 
Workshops in May, 197C, and other interested agencies in 
the State. It will include information such as: 

a. An Imagery Resource Catalog of West Virginia. 

b. Speaker I’rogram Presentations. 

c. A glossary of remote sensing. 

d. A tree identification chart from the U.S. Forest. 

Service Pamplet on aerial photography. 

e. A photograph geometry outline. 

f. A scale conversion sheet. 

g. A booklet on Land Use and Land Cover Capabilities of 
Remote Sensing. 

h. A flight summary report and computer printout into: — 
pretation information. 

i. An article entitLed, "Some Applications and Techniques 
For Making Diazo Color Composite Satellite Lunges. 

j. A Satellite Data Acquisition System Outline. 

k. A list of remote sensing reference books. 

l. A list of remote sensing projects in West Virginia, 
a. Color stereo pair photographs. 

n. A list of other remote sensing projects being sponsored 
by NASA or USGS. 
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8 • The Ecol ot' teal Inter prets tlon Proje ct 

The Ecological Interpr I aLion Pri jrct. has been l IinlLed 

Co giving technical assistance Co I he U. S. Fish r:d Wildlife 
Agency. The agency has enough background knowledge and in- 
terest Co continue on their own for tin-, water impoundment 
inventory pro jects they are doing. 

B. Seconda r y P ro.; ects 


1. WatQga State Par k 

This park, which is one of the largest in the State, 
covers an area of approximately 10,000 square acres. 

The park is located neat Marllnglon, West Virginia. 

Remote sensing is being applied to this park to 
inventory the natural features of. the park and to aid 
in present Ing this information to the public. Satellite 
imagery and U-2 CIR photography are the primary sources 
of data. 

A U-2 photography overlay map Is being made to show 
the information that is being interpreted about the park. 

The project is approximately 60% completed. A satellite 
image map will show regional considerations about the 
park area. 

On Thursday, August 5, 1976, a flight was made In a 
small aircraft to West Virginia. The mission's objectives 
were: a. to survey the Spruce Knob Area from the air 

for a vegetation cover type study, b. to take 33mm color 
and color infrared "comparable" photographs, and 70mm 
"stereo: CIR photographs of sections of the Watoga State 
Park Area from the air, and c. to land at Greenbrier 
Valley Airport and talk with Matt Pietryka, who is 
doing the Watoga Park Inventory. The mission was success- 
ful despite "overcast" weather conditions and the photography 
can be rated as "average" for the 35mra pictures, and 
"excellent" for the 70mm stereo pictures. This mission 
was of great benefit because it helped to clarify techniques 
and procedures that are used for aerial survey work, and 
it will provide information that can he used in the future. 

2. An educational workshop was held at the EarthSat Company 
August 1-6, Mike Luke from the Department of Natural 
Resources was sent to Washington to gather detailed 
information about the procedures being used and the 
progress of the research projects. Many things were 
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learned about remote sensing by actually working on son* 
of the projects. This type of workshop will enable the 
DNR to expand their remote sensing capabilities for the 
future. 

3. Most of the other state park and forest vegetation inven- 

tories have been completed. The parks that were Inventoried 
included: Holly River, Pipestem, I > .t. River, and Blenner- 

hassett Island. Along with Creenhiier and Kanawha State 
Forest. Some of these park and fort ‘it inventories will 

be expanded upon to include U-2 photograph, overlay maps, 
and satellite image. 

4. Coop eratio n With The West Vi rgin ia Nature Conservancy 
Project 

The Nature Conservancy Project is inventorying unique 
ecological areas in West Virginia. The results from this 
study will be organized into a comput er ized resource data 
base. 


The classification system that the Conser.ancy is using 
has been reviewed and considered for use with the LANOSAT 
Program results. Modifications will have to be made, but 
the LANDSAT resources data will be computerized so that 
agencies in the State will be able to use it more 
effectively. 

The primary reason for not setting up a classification 
system at this phase of the IANDSAT Program ha?, boon 
because the research projects have not developed to the 
point of demonstrating the variety of information which 
will be received as results of the projects. 

5. Overlay Map a 

The Department of Natural Res7'ouces is currently doing 
overlay maps on satellite color composite bulk processed, and 
Optronics images at 1:500,000 and 1:250,000 of the Eastern 
Central Mountainous and south easiorn sections of the State. 
These overlays will contain information such as: county 

boundaries, major cities, major water bodies, unique cover 
type zones. The county boundary overlay is the only one 
that Is completed. When these products are finish. d they 
will serve as valuable teaching aids. 
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6. Pu blic Relations Projects 

a. Articles have been put In 14 newspapers throughout the 
State announcing the establ islunent of the LAM) SAT Program. 

b. An article was published in the June issue of the 
"Wonderful West Virginia Maga/. Ine" concerning the 
LANDSAT Program and the use oi color infrared high 
altitude photo raphy. 

c. The . cunt of speaking engagements and educational 
present, i tons are increasing rapidly. Most ot the 
presentations are sponsored by schools, conservation 
organizations, and other agencies Interested In renote 

sensing. 

7 . SI ld e P rograms 

The Department of Natural Resources is currently 
organizing two slide-video cassette tape programs which 
will be available in the Department of Natural Resources 
Library for use by DNR personnel and other State agencies. 

a. Infrared Photograph y - (20-30 minutes - 50% completed) 

This slide program will explain the principles, techniques, 
and applications of infrared photography. The program 
should be completed by December, 1976. 

b. The West Virginia LAND SAT Progra m - (20-30 minutes - 
65% completed) This presentation will explain the 
objectives of the West Virginia Program and give 
basic information on some of the work being done in 
other areas of the country. 

8 . Colot Infrared High Altitude Photography Coverage of the Sta le 

CTR. photography t aker, in Dec - ber , 19/3, has be. t 

received by the DNR. This Imagery, which is available to 
other agencies, will provide coverage for most of the State 
on 1:120,000 scale. Some of the 9" X 9" transparencies 
and 35mm sectional slides of the U-2 frames are being 
used for vegetation studies. An increasing nui ><. of 
agencies are using this photography. 

9 . Pot ent ia l Second arj •_ Projec t s 

a. An Inventor y of r of^-r's Rncl» Staj 

The project has been approved and will follow the 

enclosed outline. 


b. 


A Turk ey Habitat Study 


The Wildlife Division of the DNR is currently 
Involved -Lth a n- .varrl inject usl' telem'-nt ' , net hods 

to monitor the actlvltlr , ot wiJd turkevs in Pocahontas 
County, West Virginia. 

The LA: J) SAT Program hopes to u- » CIR phi Cography 
to determine the natural condition!. id the. anas in- 
habited by the turkeys. Tills information ' 11 give 

the biologist a better iika of l hr nn» r.tl cnv ironnjent. 
of West Virginia's most challenging uf* bird. 

c . Using A erial P hotogr aphy ami Satellite Imagery for 

Displ ays of Information Presented by the West Virginia 
Dep artme nt of Co merce 

The DNR is currently gathering information and 
organizing a proposal to he presented to the Commerce 
Department for utilizing imagery for displaying important 
information in travel brochures, State park directories, 
and on outline maps and charts. 

Publications 


No publications have been tide at this time. 
K. co-maendat ions 


No program recoratendat ions can be i do at this time. 


